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[57] ABSTRACT 

A method for dewatering the refuse ash generated by a 
municipal solid waste facility by adding to the ash a 
copolymer and a nonionic surfactant selected from the 
group consisting of primary alcohol ethoxylates, sec- 
ondary alcohol ethoxylates and alkyl phenol ethoxy- 
lates. The copolymer consists of repeat units of an ethyl 
enically unsaturated compound and an acrylamido al- 
kane sulfonic acid compound. 

6 Claims, No Drawings 
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METHOD FOR DEWATERING MUNICIPAL 
SOLID WASTE REFUSE 

FIELD OF THE INVENTION 5 

The present invention relates to the processing of 
municipal solid waste. Specifically, it is directed toward 
the removal of water from the solid waste ash prior to 
transport to a landfill 10 

BACKGROUND OF THE INVENTION 

Municipal solid waste is burned in waste-to-energy 
(WTE) plants, also known as trash-to-steam facilities, to 
produce usable energy in the form of either steam or 15 
electricity. Most modern WTE plants consist of six 
sections: the charging chute, the furnace, the boiler, the 
dry scrubber, the electrostatic precipitator and the ash 
extractor. 

Municipal solid waste is delivered to the WTE plant ^ 
by trash trucks where it is either placed directly into the 
charging chute or it is temporarily stored in a refuse pit 
for delivery to the charging chute at a later time. 

The solid waste is burned at combustion temperatures 25 
in the range of 1,800° F. to 2,000° F. The residue re- 
maining after the burning of the waste is referred to as 
ash. The ash is deposited in an ash extractor. The hot 
gases generated during combustion are directed to a 
boiler to create the steam used to drive the generators 30 
which produce electricity. However, before these hot 
combustion gases can be released into the atmosphere, 
they must be treated to remove small particulate and 
gaseous (SO2 etc.) combustion products. This is nor- 
mally achieved by routing the gases through a dry 35 
scrubber and an electrostatic precipitator or bag house. 
The particulate matter which is removed from the gases 
at these processing units is referred to as fly ash. The fly 
ash is then conveyed to the ash extractor where it is ^ 
mixed with the ash from the furnace. 

The ash collected from the extractors can contain up 
to 40% moisture. Since the cost of a material deposited 
in a landfill is based upon its weight, the moisture con- 
tent of the ash amounts to a substantial portion of dis- 45 
posal costs. It is therefore highly desirable to remove as 
much of this moisture as possible before the ash is 
shipped to the landfill. 

An attempt is made to dewater the ash by mechanical 
means. A hydraulic ram pushes the moisture laden ash 50 
from the extractor up an inclined ramp. This procedure 
removes only a small portion of the moisture content of 
the ash. After this point, only oversized materials (e.g., 
mufflers, washing machines, propane cylinders, etc.) 
and magnetically separated ferrous metals are removed. 55 
The remaining ash is then eventually shipped to a land- 
fill site for disposal. 

It is highly desirable therefore to remove as much of 
the moisture as possible before the physical separation ^ 
. steps. An ideal location is at the place where all the ash 
is first gathered, the ash extractor. However, with its 
very high temperatures and high pH values, the ash 
extractor is a hostile environment for the use of conven- 
tional flocculant chemicals. It is thus an object of this 65 
invention to provide the art with a method for dewater- 
ing moisture laden ash within the ash extractor of a 
WTE plant. 



DETAILED DESCRIPTION OF THE 
INVENTION 

The method of the present invention consists of add- 
ing a dewatering agent to the ash in the ash extractor of 
a WTE facility. The dewatering agent consists of a 
copolymer and at least one nonionic surfactant. 

The copolymer is made up of two monomelic repeat 
units. The first monomer is a vinyl monomer which is 
obtained after polymerization of an ethylenically unsat- 
urated compound, preferably carboxylic acid or an 
amide form thereof. Such compounds include acrylic 
acid, methacrylic acid, acrylamide and maleic acid or its 
anhydride. 

The second monomer is an acrylamido alkane sul- 
fonic acid compound. These compounds are well 
known in the art and may be prepared by processes such 
as are disclosed in U.S. Pat. No. 3,506,707, incorporated 
herein by reference. An exemplary compound exhibit- 
ing the desired results in accordance with the method of 
the invention is 2-acrylamido-2-methylpropane sulfonic 
acid, or salt form thereof, commonly known as 
AMPS®, commercially available from the Lubrizol 
corporation. 

The copolymers of the present invention may com- 
prise from about 3 to about 97%, by weight, and prefer- 
ably from about 30 to about 70%, by weight, of the 
AMPS monomer and conversely, from about 97 to 
about 3% by weight and preferably from about 70 to 
about 30%, by weight, of the vinyl monomer. 

The molecular weight for the copolymers of the 
invention can range rather extensively, for example, 
from about 1,000,000 to 10,000,000. For the use of the 
polymers as set forth herein, the preferable range is 
from about 5,000,000 to 10,000,000. 

The nonionic surfactant is selected from the group of 
compounds consisting of primary alcohol ethoxylates, 
secondary alcohol ethoxylates and alkyl phenol ethoxy- 
lates. Exemplary primary alcohol ethoxylates are those 
compounds commercially available from Shell Chemi- 
cal under the Neodol® series of products and from 
Henkel Corp., under the Trycol trade name. The sec- 
ondary alcohol ethoxylates are Commercially available 
products and may be acquired from Union Carbide 
under the Tergitol* 15-S series of products. The alkyl- 
phenol ethoxylate compounds are preferably those hav- 
ing from about 1 to about 10 moles of ethoxylation, such 
as the Surfonic® series available commercially from 
Texaco and the Triton ® series available from Rohm 
and Haas. 

The two components of the dewatering agent of the 
present invention may be combined together in the 
same aqueous solution prior to being administered to 
the ash or they may be formulated into separate aqueous 
solutions and applied separately. If separately, then they 
should be added to the ash substantially simultaneously. 

The amount of the dewatering agent added is based 
upon the weight of the ash in the ash extractor. The 
amount of copolymer required is in the range of about . 1 
to 10 ppm, by weight, based on active copolymer. Pref- 
erably, 1.0 to 2.5 ppm is sufficient. The amount of the 
nonionic surfactant required based on either a single 
compound or the total of multiple compounds, is in the 
range of about 10 to 1000 ppm, by weight. The pre- 
ferred range would be from about 50 to 150 ppm. 
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EXAMPLE 



-continued 



Treatment 


Concentration 


Copolymer - * 


1.8 ppm 


Active ingredients: 




•Nonionic surfactant = An aqueous blend of: 





The following example is intended to be illustrative 
of the present invention. It should not be constituted as 

... .i „_r TNonionic sunactam = /\r aqueous oiena ot: 

limiting tne SCOpe tnereOI. . secondary alcohol (7 mole) ethoaylate (Tergtiol I5-S-7) - 15% 

A field trial was conducted of a WTE plant in the [^^jSg^g"?"*- >* 

north-east. The plant has tWO 60,000 pound per hour ••Copolymer = 50/50 AMPS/acrylamide copolymer as a .2% aqueous solution 

steam boilers that are used to burn the trash. Ash gener- 10 n . „ . , . , 4 , 4 - r . 

° During the tnal penod, the percentage of refuse leav- 

ated from the combustion and gas cleaning operations mg the plant was 23.42%. This is a reduction of 6.01% 

(i.e., bottom ash, fly ash, and scrubber solids) is directed in the weight of refuse leaving the plant which is 

to the bottom of an extractor (one per boiler). The ash brought about by a reduction in the moisture content of 

... » u j r *i_ . i_ the non-combustible material, 

is partially dewatered by a hydraulic ram that pushes 15 ^ phmt genefates approximately 40,000 tons of ash 

the wet mass up an inclined ramp. The partially dewa- per year. With ash disposal costs currently at $96/ton, 
tered ash is then conveyed to a "grizzly" where large this plant spends about $3,800,000/year just to dispose 

metal objects (e.g., mufflers, washing machines, pro- of 1 _ its ™ er ^ 0 o r ^ } % reduction in the wei S nt of 

, A , . A , . „ ash saves about $38,000/year in disposal costs. Based on 
pane cylinders, etc.) are separated. Ash passmg through 20 the resuUs of ^ ^ ^ ^ ^ realize 

the grizzly is directed to a magnetic separator to re- savings in the vicinity of $228,000. This represents a 

move ferrous metals. The oversized and magnetically significant cost savings for any municipality under ever 

separated metal objects are combined and sent to a co^t bud^ ocmstrants. 

„ ... JL While this invention has been described with respect 

recycling facility. The remaining undersized ash (de- 25 tQ a particuIar embodiment thereof, it is apparent that 

void of ferrous metal content) is stored in an enclosed numerous other forms and modifications of the inven- 

shed before being hauled to a local landfill. tion wil1 °e obvious to those skilled in the art. The 

-~ A . , . , 4 Tn-r-, appended claims and this invention generally should be 

The tnal was earned out in two phases. The first A ♦ m ^ ^ • f \ 7-Z 

r construed to cover all such obvious forms and modiflca- 

phase covered eleven days of operation and was used to 30 tions which m within the true spirit and scQpe Qf ^ 

establish base line values. During the second phase, present invention. 

covering five days, the dewatering treatment of the * claim: 

. . , " 1. A method for dewatering the ash collected in an 

invention was administered. ash extractor which is generated during the combustion 

The object of the invention, of course, is to reduce 35 of municipal solid waste comprising partially dewater- 
the moisture content of the non-combustible material. ing the ash by mechanical means and adding to the ash 

Moisture reduction was determined by calculating the from about °' 1 to 10 ?P m ' b / wei S ht > of * copolymer 

t , compnsing repeat umts of from about 3 to 97%, by 

percentage of non-combustibles generated by the plant weight> of an et hylenically unsaturated compound and 
during the trial period and comparing that value to the 40 from about 97 to 3%, by weight, of 2-acrylamido-2- 
percentage of non-combustibles the plant generated methyl propane sulfonic acid wherein the molecular 
• .« » »• . Tt. * c weight of the copolymer is from about 5,000,000 to 

dunngthebaseImepenod.Thepercentageofnon-com- ^ 10 ,000,000, L from about 10 to abort 10(i)p P m, 
bustibles (% refuse) was determined according to the by we ight, of at least one surfactant selected from the 
following formula: group consisting of primary alcohol ethoxylates, sec- 

ondary alcohol ethoxylates and alkylphenol ethoxy- 
lates; wherein said ethylenically unsaturated compound 
% refuse = weight ofash ± JgflfiSl of metal x 100 is selected from the group consisting of acrylic acid, 

weig to ras <n methacrylic acid, acrylamide, maleic acid and maleic 

_ anhydride. 

During the base line and trial periods, the WTE plant 2. The method of claim 1 wherein the solid waste is 

processed an average of 430 tons of trash per day. The burned in a waste to energy facility. 

percentage of untreated non-combustibles (% refuse) f 3 ' ^ method of claim 1 wherein the ash consists of 

bottom ash. 

for the baseline period was 29.43%. 55 4 ^ method Qf ^ t ^ ^ consists Qf 

For the trial period, the following dewatering treat- fly ash. 
ment formulation was administered directly to the ash 5. The method of claim 1 wherein the amount of 
extractor. copolymer added to the ash is from about 1.0 to about 

2.5 ppm, by weight. 

6. The method of claim 1 wherein the amount of 
nonionic surfactant added to the ash is from about 50 to 
about 150 ppm, by weight. 



Treatment Concentration 



Non-ionic surfactant* 100 ppm * * * 

65 
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